In the case of the collidine buffer, 10 ml of the 10% PA solution were added to 10 ml of 0.125 M collidine adjusted to pH 7.2 with acetic acid.
The final pH was adjusted to 7.8 with a few drops of 0.02 M acetic acid. The final PA concentration was 5% with collidinc 0.062 M.
In the case of the unbuffered fixative, 10 ml of 10% PA solution were merely diluted twice and the pH adjusted to 7.8 with 0.02 M acetic acid.
Preparation ofthe Final Fixation
Mixtures. In those sections treated with SS/PF/P (resembling Figure  2 ) and SS/PF/P/PH ( Figure  3) , it can be seen that calcium and sodium were very similar.
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This result shows that better morphological organization of the metals does not indicate apriori an improvement in quantification of the measurements.
Discussion
The results shown in Figures  1, 2 , and 3, in that order, illustrate the improvement in preservation ofcalcium and sodium obtained with the different fixatives.
Effectively, the distribution of calcium and sodium in Figure  1 demonstrates a case of diffusion of these elements, as free cations, towards the periphery of the material, where they encountered the front of the penetrating fixative and precipitated.
In Figure 2 , the distribution ofcalcium and sodium was homogeneous in the entire material, indicating better global preservation. Figure 3 illustrates the best result, since calcium and sodium distribution coincided with the sarcomeric periodicity.
Calcium and sodium are more abundant at the triad level: the sarcoplasmic reticulum is known to be a transitory reservoir for the calcium that is necessary for muscular contraction (Alberts et al., 1983; Stryer, 1975) ; calcium complexes to calsequestrin, which appears more abundant in the terminal cisternae (Jorgensen and Campbell, 1984) . As for T-tubules, they are in continuity with the external medium and probably retain variable quantities of sodium and calcium (Walker and Schrodt, 1965; Huxley, 1964) . Some histochemical and electron probe analyses support these findings (Somlyo et al., 1981; Yarom and Chandler, 1974; Zadunaisky, 1966; Tice and Engel, 1966) .
Role ofPA Concentration
Analytical ion microscopy (Table 1) Sillen and Martell, 1964 Martell, , 1970 , so that precipitation of PA can be considered independent ofthe phenol. Phenol added to paraformaldehyde preserved the fine periodic localization ofcalcium and sodium (Compare SS/PF/P, Figure  2 , and SS/PF/P/PH, and in a disordered way ( Figure  1) ; addition of phenol resulted in homogeneous preservation of the metals in the whole material ( Figure  2 ). This result suggests that phenol enhances the penetradon rate of the fixative, thus rapidly inhibiting diffusion of the canons towards the external medium.
Role of Aldehyde
Without phenol, the calcium and sodium distribution always appeared better preserved after PF fixation (SS/PF/P) than after G fixation (SS/G/P) (compare Figures  1 and 2) . In the presence of phenol, the distribution obtained with glutaraldehyde (SS/G/P/PH; Figure  2 ) was more homogeneous but still not as accurate as with paraformaldehyde (SS/PF/P/PH; Figure  3 ). In these cases, the total amounts of calcium and sodium were not significantly different (Table  1) . These results agree with the slow penetration of glutaraldehyde (Hayat, 1981) , which allows more diffusion time for the ions. Glutaraldehyde gives better images of the ultrastructure, but for the present study this was not a principal concern.
Role of Buffer 
